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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform the display of high speed high 
contrast ratio and low crosstalk by using a plural line simultaneous 
selection method, by largely setting the current supply capacity of a 
power source which supplies a part of voltage level of which the load by 
a display is high. 

SOLUTION: A scanning electrode is classified into plural subgroups by L 
lines (L is an integer of 2-8), and the specific voltage is applied to a 
scanning electrode belonging to one sub-group, for collectively selecting 
the sub-group. The current supply capacity of a power source which 
supplies a part of the voltage level of which the load by the display is 
high, is set to be larger than that of a power source which supplies the 
other voltage level. Each voltage level obtained by the division of the 
resistance, is output to a power source circuit as V0-V4 through the 
operation amplifier OP0-PO4. For example, when the load is 
concentrated on V1, V3, the current supply capacity of the operation 
amplifiers OP1, OP3 connected with V1, V3 are controlled to be larger 
than V0, V2, V4. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 
translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** shows the word which can not be 

translated. 

3Jn the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the image display device 
which carries out an optical response to 
the actual value of the electrical potential 
difference impressed to the pixel which 
has the scan electrode of N book (N is 200 
or more integers), and two or more data 
electrodes, and is determined as an 
intersection of a scan electrode and a data 
electrode In order to divide a scan 
electrode into two or more ^ subgroups of 
every L (L is or more 2 eight or less 
integer) and to choose the subgroup 
collectively A means to impress the 
electrical potential difference based on 
the signal which developed the column 
vector of the orthogonal matrix which has 
L lines by time series to the scan 
electrode belonging to one subgroup, It 
has a means to impress the electrical 
potential difference which has three or 
more kinds of level based on the signal 



which carried out orthogonal 
transformation of the indicative data by 
this orthogonal matrix to a data electrode. 
The image display device with which the 
load by display is characterized by setting 
up more greatly than the current 
serviceability of the power source which 
supplies other voltage levels the current 
serviceability of the power source which 
supplies some [ high ] voltage levels 
among data voltage levels. 
[Claim 2] The image display device 
according to claim 1 which sets up more 
greatly than the current serviceability of 
the power source which supplies other 
data voltage levels the current 
serviceability of the power source which 
supplies the data voltage level chosen 
when the display pattern in a subgroup is 
a repeat pattern of all ON, all OFF, or 
turning on and off in every pixel. 
[Claim 3] The image display device 
according to claim 1 or 2 which enlarges 
current serviceability of a power source 
by enlarging capacity of the capacitor 
infixed between an 

electrical-potential-difference supply line 
and a ground for data 
electrical-potential-difference smoothing. 
[Claim 4] The image display device 
according to claim 1 or 2 which enlarges 
current serviceability of a power source 
by making small the 

equivalent- series-resistance value of the 
capacitor infixed between an 
electrical-potential-difference supply line 
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and a ground for data 
electrical-potential-difference smoothing. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention 
relates to the approach of driving the 
liquid crystal display suitable for the 
liquid crystal which answers at high 
speed. Especially this invention relates to 
the simple matrix liquid crystal display 
which performs a multiplexer drive with 
two or more line coincidence sorting by 
selection (JP,6-27907,A, USP5262881 
reference). 
[0002] 

[Description of the Prior Art] Hereafter, 
on these specifications, a scan electrode is 
made a line electrode or to only call it 
Rhine and for a data electrode to also be 
called train electrode. 
[0003] The needs for an 
information -display medium are 
increasing increasingly with progress of 
the altitude information age. A liquid 
crystal display has the advantages, such 
as a thin shape, a light weight, and a low 
power, and it is thought that adjustment 
with semiconductor technology also 
spreads increasingly well. On the other 
hand, the grope of the approach which 
screen enlargement and highly 
minute -ization come to be called for with 



spread, and indicates by mass has started. 
A STN (super-torsion pneumatic) method 
has a simple production process 
compared with a TFT (thin film 
transistor) method in it, and since it is 
producible by low cost, it is thought that 
it becomes the mainstream of a future 
liquid crystal display.- 
[0004] In order to indicate by mass by the 
STN method, the line sequential 
multiplexer drive is performed from the 
former. This approach finishes the 
display of one screen by making it 
correspond with a pattern to display a 
train electrode, choosing, and choosing all 
line electrodes while making sequential 
selection of each one line electrode of 
every 

[0005] However, it is known for the line 
sequential driving method that the 
problem called a frame response will 
arise as display capacity becomes large. 
By the line sequential driving method, at 
the time of selection, it is comparatively 
large, and a comparatively small 
electrical potential difference is 
impressed to a pixel at the time of 
un-choosing. This voltage ratio becomes 
so large (that it becomes a high duty 
drive) so that the number of line Rhine 
generally becomes large. For this reason, 
when a voltage ratio is small, the liquid 
crystal which had answered 
electrical-potential- difference actual 
value comes to answer an impression 
wave. That is, a frame response is a 
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phenomenon which the permeability at 
the time of OFF rises since the amplitude 
of a selection pulse is large, the 
permeability at the time of ON decreases 
since the period of a selection pulse is 
long, and causes the fall of contrast as a 
result. 

[0006] Although the approach of making 
frame frequency high and shortening the 
period of a selection pulse by this is 
learned in order to control generating of a 
frame response, this has a serious fault. 
That is, if frame frequency is increased, 
since the frequency spectrum of an 
impression wave will become high, the 
ununiformity of a display is caused and 
power consumption goes up. Therefore, in 
order to prevent selection pulse width 
becoming narrow too much, the upper 
limit of frame frequency has a limit. 
[0007] In order to solve this problem, 
without making frequency spectrum high, 
the new driving method was proposed 
recently They are approaches, such as 
two or more line coincidence sorting by 
selection which chooses two or more line 
electrodes (selection electrode) as 
coincidence. This approach is the 
approach of choosing two or more line 
electrodes as coincidence, and controlling 
the display pattern of the direction of a 
train independently, and it can shorten a 
frame period, keeping selection width of 
face constant. That is, the high contrast 
display which controlled the frame 
response can be performed. 



[0008] 

[Problem(s) to be Solved by the 
Invention] In two or more line 
coincidence sorting by selection, in order 
to control a train display pattern 
independently, a fixed 
electrical-potential difference pulse train 
is impressed to each line electrode 
impressed to coincidence. The reason 
with required impressing an electrical 
potential difference as a pulse train is as 
follows. 

[0009] By the driving method which 
chooses two or more Rhine as coincidence, 
an electrical-potential-difference pulse is 
impressed to twd or more line electrodes 
at coincidence. In order to control the 
display pattern of the direction of a train 
that it is simultaneous and 
independently at this time, the pulse 
voltage from which a polarity is 
respectively different needs to be 
impressed to a line electrode. The pulse 
which has a polarity in a line electrode is 
impressed several times, and the 
electrical potential difference according 
to data is impressed to a train electrode. 
In this way, it is total and ON and the 
effective voltage to which it responded off 
are impressed to each pixel. 
[0010] The selection pulse;voltage group 
impressed to each of this line electrode 
can be expressed as a matrix (this is 
henceforth called selection matrix (A)) of 
a L line K train. Since a selection 
pulse -voltage sequence can be mutually 
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expressed as a vector group [ **** ], the 
matrix which contains these as a train 
element turns into an orthogonal matrix. 
Each row vector within this matrix is a 
rectangular cross mutually. Several L of a 
line corresponds to a coincidence 
selection line number, and each line 
corresponds to each Rhine. For example, 
the element of the 1st line of a selection 
matrix (A) is adapted for Rhine 1 in 
selection Rhine of L, and a selection pulse 
is impressed to it in order of the element 
of eye one train, and the element of eye 
two trains. 

[00 11] On these specifications, 1 
presupposes a forward selection pulse 
that -1 means a negative selection pulse 
in the notation of a selection matrix (A). A 
Hadamard matrix is shown in drawing 3 
as an example of representation of a 
selection matrix (A). Drawing 3 (a) is the 
thing of the seven-line eight trains the 
thing of four-line four trains and drawing 
3 (b) were excluding the thing of 
eight-line eight trains, and excluding 
t drawing 3 (c) ] the 1st line of the thing of 
eight-line eight trains. 
[0012] The voltage level corresponding to 
each train element and train display 
pattern of this matrix is impressed to a 
train electrode. That is, a train electrode 
voltage sequence is decided with the 
matrix and display pattern which 
determine this line electrode voltage 
sequence. 

[0013] The sequence of the voltage 



waveform impressed to a train electrode 
is determined as follows. Drawing 2 is the 
explanatory view having shown the 
concept. It explains taking the case of the 
case where a selection matrix is a 
Hadamard matrix of four-line four trains. 
The indicative data in the train electrode 
i and the train electrode j presupposes 
that it was shown in drawing 2 (a). A 
train display pattern is expressed as a 
vector (d), as shown in drawing 2 (b). 
When a train element is - 1 here, an ON 
display is expressed, and an OFF display 
is expressed at the time of 1. Supposing 
line electrode voltage is impressed to the 
line electrode one by one in order of the 
train of a matrix, train electrode voltage 
level will become like the vector (v) shown 
in drawing 2 (b), and the wave will 
become like drawing 2 (c). In drawing 2 
(c), an axis of ordinate and an axis of 
abscissa are arbitration units, 
respectively. 

[0014] In order to control the frame 
response of a liquid crystal display 
component in partial Rhine selection, it is 
desirable that 

electrical-potential- diffe rence impr e ssion 
is dispersedly carried out within 1 display 
cycle. To the degree to which the 1st 
element of a vector (v) to the 1st line 
electrode group (this is hereafter called 
subgroup) by which coincidence selection 
is made was impressed, the 1st element 
of a vector (v) to the 2nd line electrode 
group by which coincidence selection is 
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made is impressed, and, specifically, the 
same sequence as the following is taken 
to it. 

[0015] Therefore, the 
electrical-potential-difference pulse 
sequence actually impressed to a train 
electrode is determined by how an 
electrical-potential-difference pulse is 
distributed within 1 display cycle, and 
what kind of selection matrix (A) is 
chosen to the line electrode group by 
which coincidence selection is made, 
respectively. 

[0016] By the way, when performing the 
window pattern display used recently 
very frequently, the phenomenon called a 
cross talk sets and it becomes a problem 
on a display. 

[0017] It is a time of becoming the case 
where the effect of a cross talk is the most 
remarkable, and appearing indicating by 
the bar. This phenomenon originates in 
distortion of a drive wave as it is 
explained to JP,8-62574,A. 
[0018] Another big technical problem is a 
cross talk in a halftone display. As a 
method of a halftone display, although 
there is combination with a frame rate 
control (FRC) method, amplitude 
modulation, and a dither method etc., 
most FRC methods as the drive approach 
of a liquid crystal display are used. Under 
the present circumstances, in order are 
not conspicuous and to carry out 
generating of a flicker, combination with 
the space modulation which the 



difference of a phase is given 
[ modulation ] spatially (between the 
adjoining pixels), and makes a flicker 
cancel is used frequently. In this case, 
unlike the solid display based on a binary 
display, the spatial frequency of an image 
may become very high for every frame. 
For this reason, the cross talk arose and 
the grace of an image was degraded. Also 
when a dither method was used similarly, 
spatial frequency is high and the problem 
of a cross talk existed. 
[0019] Furthermore, also when 
displaying animations, such as video 
presentation, there is a problem of 
degradation of an image. Unlike a 
geometric display, in video presentation, 
a complicated (that is, spatial frequency 
is high) display appears mostly spatially 
fundamentally [ a window etc. ]. 
Therefore, when it was going to display 
video presentation in a specific window 
especially, it not only degrades the grace 
of the video presentation itself with the 
cross talk to generate, but the problem 
which also influences a surrounding 
window had arisen. 
[0020] 

[Means for Solving the Problem] This 
invention offers the following image 
display devices, in order to solve the 
above-mentioned trouble. 
[0021] Namely, have the scan electrode of 
N book (N is 200 or more integers), and 
two or more data electrodes, and it sets to 
the image display device which carries 
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out an optical response to the actual 
value of the electrical potential difference 
impressed to the pixel determined as an 
intersection of a scan electrode and a data 
electrode. In order to divide a scan 
electrode into twp or more subgroups of 
every L (L is or more 2 eight or less 
integer) and to choose the subgroup 
collectively A means to impress the 
electrical potential difference based on 
the signal which developed the column 
vector of the orthogonal matrix which has 
L lines by time series to the scan 
electrode belonging to one subgroup, It 
has a means to impress the electrical 
potential difference which has three or 
more kinds of level based on the signal 
which carried out orthogonal 
transformation of the indicative data by 
this orthogonal matrix to a data electrode. 
The load by display is the image display 
device characterized by setting up more 
greatly than the current serviceability of 
the power source which supplies other 
voltage levels the current serviceability of 
the power source which supplies some 
[ high ] voltage levels among data voltage 
levels. 

[0022] The image display device 
characterized by setting up greatly the 
current serviceability of the power source 
which supplies the data voltage level 
especially chosen when the display 
pattern in a subgroup is a repeat pattern 
of all ON, all OFF, or turning on and off 
in every pixel is offered. 



[0023] In two or more line coincidence 
sorting by selection, two or more data 
voltage levels exist as mentioned above, 
and there is the description that an 
actual wave is determined by an 
indicative data and the orthogonal matrix 
to be used. For this reason, transition 
between each voltage level will take place 
frequently, and this involves to 
generating of a cross talk strongly. That a 
wave is formed of two or more of these 
data voltage levels made difficult cross 
talk control in two or more line 
coincidence sorting by selection. 
[0024] It is the point which the capacity 
of a power source for a cross talk to 
supply a current to the loads (capacity, 
electrode resistance, etc. of liquid crystal) 
and liquid crystal to a drive wave and a 
power source involved, and they 
interacted mutually, and has produced 
one important when it is going to aim at 
reduction of this cross talk. 
[0025] In the image display device which 
used two or more line coincidence sorting 
by selection, this invention shows the 
optimal configuration which saw 
synthetically the drive wave in two or 
more line coincidence sorting by selection, 
and the power-source gestalt, in order to 
offer a high- definition image. 
[0026] 

[Embodiment of the Invention] The 
following conditions are made into the 
requirements for a configuration in this 
invention. 



1 
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[0027] (1) Make the number of 
coincidence selections of two or more line 
coincidence selection or less [ 2 or more ] 
into eight. 

[0028] (2) Set up greatly the current 
serviceability of a power source to which 
the load by display supplies some [ high ] 
voltage levels among data voltage levels. 
That is, the reinforcement of the power 
source which supplies each data voltage 
level is changed according to the 
operating frequency of a data voltage 
level. 

[0029] The 1st condition is determined 
from the conditions for making it the 
maximum of the number of level of a data 
electrical potential difference or a data 
electrical potential difference not become 
large too much. When L which is the 
number of Rhine chosen as coincidence 
increases, generally the number of level 
of a data electrical potential difference 
increases to (L+l), and is Ll/2. The 
maximum electrical potential difference 
increases proportionally. Therefore, if Lis 
too large, while a wave becomes 
complicated, the voltage swing will 
become large, and a cross talk will 
increase. Therefore, the 1st condition is 
set up. 

[0030] This point is explained to a detail. 
In two or more line coincidence sorting by 
selection, it is determined that the 
selection pulse which was. one per Rhine 
within 1 display frame is conventionally 
divided and impressed to multiple times, 



and a data electrical potential difference 
will correspond to it. Therefore, according 
to the number of coincidence selection 
Rhine, selection and the 
electrical-potential-difference balance of 
data will change, and the generating 
situation of a cross talk will change. 
[0031] The case where a selection 
electrical potential difference and a data 
electrical potential difference have the 
rated bias ratio from which an off an ON 
wave and wave-like voltage ratio serves 
as max theoretically is explained for an 
easy understanding. The selection 
electrical potential difference Vr in two or 
more line coincidence sorting by selection 
and the data electrical potential 
difference Vc when the data electrical 
potential difference in the APT method 
which is the conventional line sequential 
driving method is set to 1 Maximum is Vr 
=Nl/2/Ll/2, and Vc =Ll/2 to the number 
L of coincidence selections. It becomes. 
Here, N is the total number of Rhine. 
[0032] It takes to increase of L so that 
more clearly than an upper type, and it is 
the selection electrical potential 
difference Vr. It falls and is the data 
electrical potential difference Vc. It goes 
up. Therefore, when L changes, the 
reinforcement of a cross talk will change. 
Moreover, the degree of the change 
changes with classes of cross talk. 
[0033] Generally, for every data voltage 
level, the loads to a power source differ 
and the 2nd condition is based on the 
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knowledge of the artificer that generally 
the large level of a load and the small 
level of a load are divided. 
[0034] That is, although the data 
electrical potential difference 
proportional to the inner product of the 
vector of a display data pattern and the 
column vector of a selection matrix is 
impressed when performing the drive by 
two or more line coincidence sorting by 
selection, as for a display pattern, 
generally the direction of a data electrode 
has many ON/OFF, and existing regular 
patterns, such as ON/OFF, twice [ whole ] 
continuation ON, continuation OFF, and 
the whole time among the patterns as the 
Lth power of 2. Therefore, a data 
electrical potential difference tends to 
take a certain fixed value, and a load 
becomes easy to concentrate it on a 
certain fixed voltage level. If the supply 
power source over this voltage level is 
strengthened compared with other 
voltage levels, it will be mitigated and the 
waveform distortion by the imbalance of 
a load will serve as little display of a cross 
talk at the whole. 

[0035] For example, when using the thing 
of a publication for drawing 4 as a 
selection matrix in the case of L= 4 and 
an indication according to drawing 2 is 
given, in a continuation ON display, it is 
(d)(-l, -1, -1, 1). 
(v)(-2,-2,-2,-2) 

In a continuation off display it is (d) ( 1, 1, 
1, 1). 



(v)( 2, 2, 2, 2 

In ON/OFF display, it is (d) (-1, 1, -1, l) 
the whole time . 
(v)( 2,-2, 2,-2) 

In ON/OFF display, it is (d) (-1, -1, 1, l) 
the whole two times. 
(v)(2, 2,-2,-2) 
It becomes. 

[0036] On the other hand, generally the 
power circuit was shown in drawing 1 . 
That is, each voltage level made by 
resistance division minds an operational 
amplifier, and it is V0 -V4. It is outputted 
by carrying out. Between the lines and 
grounds which supply each electrical 
potential difference, the capacitor for 
electrical-potential-difference smoothing 
is infixed. The operational amplifier for 
the inside OP0 OP4 of drawing 
low impedance izing an output, and CO It 
is -C4. The capacity of a smoothing 
capacitor, and R0 -R4 It is the equivalent 
series resistance inside a smoothing 
capacitor. 

[0037] The element of (v) and the voltage 
level of drawing 1 are -4=V0, -2=V1, 0=V2, 
2=V3, and 4=V4. It corresponds like. That 
is, in the case of the above-mentioned 
pattern generally used, a load is VI and 
V3. It is V0, V2, and V4 as a result 
intensively. It compares and is VI and V3. 
If the current serviceability of a power 
source is increased, power- source 
waveform distortion will decrease and it 
will become little good display of a cross 
talk. [ many ] 
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[0038] As the implementation approach, 
it is (l) VI and V3. It is the current 
serviceability of the connected 
operational amplifier V0, V2, and V4 It 
receives and enlarges. This already 
reduces a comb and waveform distortion 
for the recovery rate of the sag by the 
load effect. 

(2) VI and V3 It is the capacity of a 
smoothing capacitor V0, V2, and V4 It is 
made to compare and increase. By this 
increment in capacity sag decreases by 
the load effect and waveform distortion 
can be reduced. 
[0039] (3) VI and V3 It is the 
equivalent- series-resistance value of a 
smoothing capacitor V0, V2, and V4 It 
compares and is made small. Equivalent 
series resistance is serving to restrict the 
amount of currents which a capacitor 
sends out to an instant-load effect, 
instantaneous-carrying-current 
serviceability is so large that the value is 
small, and waveform distortion is 
reduced as a result. 

[0040] Thus, by setting up more greatly 
than the current serviceability of the 
power source which supplies other 
voltage levels the current serviceability of 
the power source which supplies some 
[ with the expensive load by display ] 
voltage levels among data voltage levels, 
distortion of the large power source of a 
load and a small power source balances, 
and a cross talk decreases. It is more 
remarkable to distinguish between 



current supply capacity with a voltage 
level like [ since it is very difficult to 
remove a wave -like distortion completely 
/ case / where this balance effectiveness 
strengthens current serviceability with 
each voltage level uniformly ] this 
invention. 

[0041] In this invention, the drive by 
different bias ratio from the former is 
attained according to the wave-like 
description of two or more line 
coincidence sorting by selection. Here, a 
bias ratio is defined by the maximum of a 
line electrical potential difference / train 
electrical potential difference, and the 
already described rated bias ratio is set to 
Nl/2 / L. Since a train electrical potential 
difference becomes extremely high by the 
line sequential driving method, as for a 
bias ratio, generally, it is common to 
make it smaller than a rated bias ratio, 
and to use. 

[0042] However, it is not necessary to 
make a bias ratio smaller than a rated 
bias ratio like the line sequential 
driving-from two reasons line electrical 
potential difference is lower than line 
sequential driving method in two or more 
2 line coincidence sorting by selection 
which have controlled the frame response 
with method itself in two or more line 
coincidence sorting by selection although 
it is [ contrast ] higher for bias to be small 
and to carry out since there is frame 
response by 1 line sequential driving 
method with two or more line coincidence 
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sorting by selection method, and to use. 
[0043] Rather, it is desirable to use this 
voltage ratio, making it larger than a 
rated bias ratio. The reason is that the 
contribution of a train electrical potential 
difference falls, therefore the cross talk 
by train electrical-potential-difference 
change decreases, and cross talk 
reduction is attained without the fall of a 
contrast ratio as a result. 
[0044] above - voltage swing Vr of a line 
electrical potential difference The 
maximum electrical potential differences 
Vc and max of a train electrical potential 
difference filling several 1 relation - the 
image display device of this invention 
they are desirable conditions, in order to 
be and to obtain a more nearly 
high-definition image. 
[0045] 

[Equation l] 

N0.5 / L <= Vr / Vc, max <=1.4-N0.5 / L 
[0046] In this invention, other parts of a 
drive circuit are easily realizable using 
the circuit for two or more line 
coincidence selection known from the 
former. For example, with reference to 
the table which changed the inputted 
many bit data into 1-bit (one frame) data 
in the preceding paragraph stored in 
memory, stored in memory, was 
beginning to read it one by one, could 
calculate the data voltage waveform, 
stored in memory with many bit data, 
and was beforehand prepared in the 
preceding paragraph of a data 



electrical-potential-difference operation 
when an FRC method was used as a 
gradation method, it is good also as 1-bit 
data, although what is necessary is to 
store a space modulation day bull in 
ROM, to carry out reading appearance 
one by one, and just to use it, the 
configuration in a logical circuit is also 
easily realizable. A display is attained by 
inputting into a data signal driver with 
two or more voltage levels the data 
voltage waveform calculated by these 
circuits, and impressing an electrical 
potential difference to liquid crystal. 
[0047] 

[Example] The used liquid crystal panel 
is a STN display panel whose 
4-6-micrometer twist angle a eel gap is 
220 - 260 degrees. 

[0048] The color STN display device of 
[Example] 1 VGA (640x480x3 (RGB)) was 
divided into vertical 2 screen, and it 
considered as 2 screen drives. Line Rhine 
of one screen is 240 and performed two or 
more line coincidence selection drive by 
L= 4 (namely, the number of subgroups = 
60) coincidence selection. The 
transparent electrode which used the size 
of a display screen 10.4 inches of vertical 
angles was ITO, and was the thing of 5 
ohms of sheet resistance. The used 
orthogonal matrix was shown in drawing 
2 , and the gradation display used the 
FRC method. 

[0049] the maximum driver voltage (Vr) - 
about 16 -- it was V In addition, the bias 
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ratio was taken as the rated bias ratio 
(3.9). the level of a train electrical 
potential difference - all - coming out - 
5 level (the bottom to V0, VI, and V2 -) It 
is V3 and V4, among those is VI and V3. 
The capacity of the capacitor of level 10 
micro F, V0, V2, and V4 For the capacity 
of a capacitor, it is referred to as 4.7 micro 
F, and the current serviceability of an 
operational amplifier is also VI and V3. 
The thing of level is 30mA, V0, V2, and 
V4. The thing of level could be 20mA. 
[0050] When video presentation was 
performed, the delicate gradation display 
as which a flicker and a cross talk are 
hardly regarded was obtained. In 
addition, frame frequency was driven as 
120Hz and a contrast ratio 50*1 and the 
response time (it falls with build up time 
and averages with time amount) were 
50ms. 

The color STN display device of 
[Example] 2 SVGA (800x600x3 (RGB)) 
was divided into vertical 2 screen, and it 
considered as 2 screen drives. Line Rhine 
of one screen is 300 and performed two or 
more line coincidence selection drive by 
L= 4 (namely, the number of subgroups = 
75) coincidence selection. The 
transparent electrode which used the size 
of a display screen 12.1 inches of vertical 
angles was ITO, and was the thing of 4 
ohms of sheet resistance. The used 
orthogonal matrix was shown in drawing 
4 , and the gradation display used the 
FRC method. 



[0051] the maximum driver voltage (Vr) - 
about 18 " it was V. in addition, a bias 
ratio - a rated bias ratio - it was referred 
to as xl.2 (= 5.2). 

[0052] The level of a train electrical 
potential difference is 5 level in all, and is 
VI and V3. The capacity of the capacitor 
of level is 20 micro F, and an 
equivalent-series-resistance value is 1.2 
ohms, V0, V2, and V4. The capacity of the 
capacitor of level set 10 micro F and an 
equivalent-series-resistance value to 5 
ohms. 

[0053] When video presentation was 
performed, the delicate gradation display 
as which a flicker and a cross talk are 
hardly regarded was obtained. In 
addition, frame frequency was driven as 
120Hz and a contrast ratio 50:1 and the 
response time (it falls with build up time 
and is an average with time amount) 
were 65ms. 

[0054] It displayed by constituting a 
liquid crystal display like the [example of 
comparison] example 2. However, it is 
related with the level of a train electrical 
potential difference, and is V0, V2, and 
V4. 20 micro F and the current 
serviceability of an operational amplifier 
set to 40mA, and the capacity of a 
capacitor is VI and V3. 10 micro F and 
the current serviceability of an 
operational amplifier set capacity of a 
capacitor to 20mA. 
[0055] When video presentation was 
performed, although the delicate 
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gradation display as which a flicker is 
hardly regarded was obtained, the level 
of a cross talk was level worse than an 
example 2. In addition, frame frequency 
was driven as 120Hz, a contrast ratio 
30^1 and the response time (it falls with 
build up time and is an average with time 
amount) are 150ms, and the strong 
after-image was seen in video 
presentation. 
[0056] 

[Effect of the Invention] In this invention, 
the engine performance of two or more 
line coincidence sorting by selection and a 
high-speed liquid crystal display 
component is pulled out fully, the high 
speed and quantity contrast ratio display 
of a low cross talk are enabled, and the 
animation multi-gradation display by the 
passive matrix which is not in the former 
is enabled. Moreover, reduction of supply 
voltage etc. can be attained as compared 
with the conventional driving method. 



coincidence sorting by selection. 
[Drawing 31 (a) - (c) is the explanatory 
view showing a Hadamard matrix. 
[Drawing 41 The explanatory view 
showing the selection matrix used in the 
example. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll The block diagram of the 
power source for data 

electrical-potential-difference supply 
used by this invention. 
[Drawing 21 (a) - (c) is the conceptual 
diagram and wave form chart explaining 
the electrical-potential-difference 
impression approach in two or more line 
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